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ELEVATIONAL CHANGES

IN

WOODY VEGETATION

ALONG THREE STREAMS IN
WASHINGTON COUNTY, UTAH
G. Merrill

Webb' and

Jack D. Brotherson'

—

Patterns of change in the woody vegetation (trees and shrubs) of the riparian communities of three
Abstract.
streams draining the slopes of the Pine Valley Mountains in Washington County, Utah, were examined. Thirty-nine
study sites were established adjacent to the streams along an elevational gradient where vegetation, plant population,
and species data were taken. Vegetation and species patterns varied with respect to elevation and geographical
location. Vegetation of the high- and low-elevation areas was distinctly different, while that of the mid-elevations was
transitional to both. Geographical patterns showed a north-south transition in vegetation between the Mojave and
Great Basin deserts. Size-class distribution curves for 1 1 tree species showed varying degrees of survival with respect to
age and location. Root sprouting was highly important in the reproductive effort of sLx of the trees. Species distribution
patterns followed transriparian and intrariparian gradients within the riparian community.

in southwestern Utah have hisprovided water for irrigation and
culinary or domestic use. Recreational uses,

The streams

Riparian areas are terrestrial zones associ-

ated with surface water that reveal, through
the vegetative complex, the influence of that
water (Platts 1978). Riparian communities are
critical-use areas for a large segment of the

human population and yet are often

torically

including fishing and boating, as well as wildlife uses, have been secondary in importance.

subjected

abuse by such users. The arid regions of
southwestern Utah are presently experiencing rapid growth in human population. Because of the rising numbers of people and
to

increased

demands

for water,

But

will

for

human

population increases, de-

more water

for culinary

ational purposes will also increase,

petition will

be greater

for this

and recreand comimportant

natural resource.

To

the riparian

communities of these desert regions
likely be heavily impacted.

as the

mands

establish baseline data

on the conditions

existent in the riparian habitat,

woody

we

studied the

plant species (trees and shrubs) associ-

vegetation is an important environmental feature to small streams in desert areas
because of its large size and overhanging
canopies. Fisheries and wildlife biologists
have suggested that riparian zones are critical
habitats in maintaining populations of fish,

ated with three streams in southwestern Utah
with respect to species along an elevation gra-

game animals (Ames
1977, Hubbard 1977). The overhanging canopies provide shade during the hot summer

dynamics of trees and shrubs along the eleva-

Woody

birds, and small and big

months, which helps

to stabilize

peratures, thereby benefiting

all

'Biol(>K> I)fp.irtm<-nt.

and

to

determine patterns of distribu-

tion with respect to elevation.
tional gradient

were

The population

also investigated.

Study Site

acjuatic or-

Provo High Sclux)!, Provo, Utah 84604
and Range Science, Brigham Young Univer.sit\

of Botany

nities

water tem-

ganisms (Behenke 1979).
These areas are also important sources oi
forage and water for domestic livestock
(Phillips 1965, Cook 1966) and play an integral
role in water quantity and (juality (Horton and
Campbell 1974). The early autiunn leaf fall is a
source of mineral nutrients and carbon for
shredder organisms of the aquatic food chain
(Russell-Hunter 1970).

^Department

Our purpose was to examine trees and
shrubs associated with three riparian commu-

dient.

.

Our three stud\' streams have their origin in
the Pine Valley Mountain area, Washington
County, Utah. The Pine Valley Mountains
(3,200 ni high) are largely composed of deroofed monzonite porphyry laccolith, which
has an exposed extent of LSI km" and is Tertiary in age (Cook 1960). The soils along the

streams are classified as Riverwash (US DA
1977) and consist of stratified, dominantly

Provo. I'tah 84602.
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Study Area

Fig.

1.

Map of study

location in

Washington County, Utah.

stony material in the washes and narrow
drainageways. The material varies considerably over short distances and is moved from

the mountain at an elevation of approximately
and flows south 20 km past the town
2,015
of Leeds to its confluence with the Virgin
River at 837 m elevation. This is a 1178-m

place to place during periods of high runoff.

drop

On

Quail Creek Dam, was constructed in 1984 and has now filled with water.
Santa Clara Creek originates on the north
side of the Pine Valley Mountains at an elevation of 2,635 m and flows west past Veyo and
then south past the towns of Gunlock and
Santa Clara. It joins the Virgin River south of
St. George at an elevation of 775 m. Total
length of this stream is 68 km. Three impoundments as well as diversion dams alter
and influence the flow of this stream.
Ash Creek and Santa Clara Creek flow
through sections of steep lava rock canyons
where the canopy extends from rim to rim in

coarse-textured,

and gravelly,

cobbly,

or

the flood plains the soils are classified as

Fluvaquents and Torrifluvents (USDA 1977).
These are moderately well-drained to poorly
drained, highly stratified soils ranging in texture from fine sands to

gravel and cobbles are

silt

loams. Layers of

common.

Ash Creek has its origin on the northeast
mountain at 2,418 m elevation near
the small hamlet of New Harmony. The
stream flows east and then south for 45 km,
joining the Virgin River near LaVerkin at an
elevation of 918 m, resulting in an elevational
drop of 1,500 m. There is a single impoundment on this stream formed by U. S. Interstate
Highway 15 about 8 km north of Pintura.
Leeds Creek originates on the south side of
side of the

m

this

in elevation.

A

single

impoundment on

stream.

some segments. When the canyon (gorge)
out, vegetation becomes more sparse.

opens
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Due to the influence of humans and the
vagaries of weather, stream flows vary on aU
three streams. Some stream sections are dewatered below diversion dams, while at other
times of the year the channels are scoured by
raging torrents of flash floods. Summer lows
Ash Creek are 6.5 cfs and for Leeds Creek
1.5 cfs, while portions of Santa Clara Creek
are entirely dewatered for irrigation. On the
for

average,

78% of the stream flow is diverted for

irrigation

on

all

three streams; thus, on

some

stretches a sandy or rock-strewn stream bot-

tom

is all

that exists

(USDA

vegetation, as a consequence,

1977). Riparian
is

subjected to

extremes of flooding and drought conditions.
All three streams are accessible by car and two
have U.S. Forest Service campgrounds located near their headwaters. Portions of all
three streams flow through private property
with resultant grazing and human impacts.
Ash Creek flows through plant communities dominated by cottonwood, ash, and willow. Leeds Creek originates in a ponderosa
pine-scrub oak habitat, flows through a zone
of thick mountain brush and river birch, and
then through a lower zone of willow and cottonwood. Santa Clara Creek has three distinct
zones beginning with mountain shrub, then
ash, and finally cottonwood and willow in its
lower reaches.
Elevation within the study area ranges from
2,635 m down to 775 m. This wide range in
elevation has a marked influence on the climate of the streams. For example, annual precipitation rates vary from a maximum of 500
a year in the higher elevations to 150

mm

mm

the lowest elevations. Most precipitation
occurs during winter and early spring when
storms from the Pacific Ocean move across the
intermountain area. A secondary precipitation maximum occurs in summer during July
and August when occasional thunderstorms
develop because of the moist air moving
northward across the region from the Gulf of
at

Mexico

(USDA

1977).

Methods
Thirty-nine study sites were established
from August through December 1983 in the
riparian zones of Ash Creek, Santa Clara
Creek, and Leeds Creek. The number of
study sites on each stream varied depending
on the length of the stream. Sites were placed

Vol. 48, No. 4

along an elevational gradient in 93-m increments from the mouth of the stream to its
headwaters. A 31-m belt transect was established at each site across the flood plain as a
study zone. Within this zone the following
data were taken. Elevation was determined

using

uses

maps with

7.5-

and 15-minute topographic

40- and 80-foot intervals, respec-

Trees were identified, and

all

indi-

viduals within the transect boundaries

were

tively.

counted and measured for diameter at breast
height (DBH). Size-class distributions for
each species were determined from the DBH
data. Density of trees was determined by randomly selecting five individual trees and taking measurements to the nearest neighbor
(Phillips 1959). Shrubs were identified and
their frequencies determined by placing two
4.5 X 9-m quadrats along each side of the
stream.

The quadrats were placed

parallel to

the stream within the 100-m transect. Each
4.5

X 9-m quadrat was then subdivided

into

three 3 X 4.5-m units. Species were recorded
as being present or absent within each of the
12 subunits.

Cluster analysis (Sneath and Sokal 1973)
was applied to similarity index values (Ruzicka
1958) that were generated between all possible

pair

stands.

combinations

the

of

vegetative

The analyses were based on un-

weighted pair-group clustering (UPGMA).
The UPGMA method computes the average
similarity of each unit to the cluster using

arithmetic averages because

it

introduces less

methods (Kaesler and
Cairns 1972). The vegetative stands were also
ordinated and grouped into three-dimendistortion than other

sional space following Orloci (1966).

Niche breadth and overlap values were
computed for individual plant species (Colwell and Futuyma 1971). Species were then
clustered from niche overlap values following

Sneath and Sokal (1973). Niche breadth and
overlap values were based on relative density
figures for trees and relative frequency data
for shrubs. Interspecific association patterns
between plant species were computed using
Diversity indices were
computed following Shannon and Weaver
(1949) and MacArthur (1972). Plant nomenclature follows Welsh et al. (1987). Voucher
Cole's (1949) Index.

for plant species included in the
study are deposited in the Brigham Young

specimens
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Prevalent species

list

for

woody

plants grow-

ing in the riparian zones of Ash Creek, Leeds Creek, and
Santa Clara Creek in Washington County, Utah, along

with relative dominance values for the trees and relative
frequency values for the shrubs.
Species
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516
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Table 2. Woody plant species found growing in the riparian zones of Ash Creek, Leeds Creek, and Santa Clara
Creek in Washington County, Utah. The figures represent relative dominance values for the trees and relative
frequency values for the shrubs.
Species

Ash Creek

October 1988
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Abies concolor
Pinus ponderosa

Populus angustifolia
Juniperus scopulorum

Quercus gambelii
Acer negundo
Pinus edulis
Celtis reticulata

Juniperus osteosperma
Fraxinus velutina

Elaeagnus angustifolia
Prosopis pubescens
Salix gooddingii

Populus fremontii
Salix laevigata

o
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Symphoricarpos oreophilus
bebbiana
Physocarpus monogynus
Sallx

Salix lutea

Acer glabrum
Toxicodendron rydbergil
Pachystima myrsinites

P run us

Virginian a

Mahonia repens

Ceanothus greggii
Ameianchier ainifolia
Cornus stolonifera
Rosa woodsii
Clematis

ligusticifolia

Artemisia

filli folia

Salix lasiolepis

Betula occidentalis

Garrya flavescens
Vitis

arizonica

Cerocarpus

ledifolius

Artemisia tridentata

Rhus

trilobata

Purshia glandulosa
Purshia tridentata

Ephedra

viridis

Eriodycton angustifolium

Que reus

turbinella

Artemisia ludoviciana
Brickellia californica

Prunus fasciculata
Ameianchier utahensis
Gutierrezia sarothrae

Pluchea sericea

Chrysothamnus nauseosus
Salix exigua

Tamarix ramosissima

Baccharis glutinosa
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relationship of shrub species to an elevational gradient along Ash, Leeds, and Santa Clara creeks in

Washington County, Utah.
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PERCENT SIMILARITY
K>

23

30

43

^0

60

70

80

90

100

Leeds Creek
Mid Elevation

Leeds & Santa
Clara Creek
Mid to high

Group

I

elevation

Ash & Leeds
Creek
High elevation

J

Ash, Leeds &
Santa Clara

Creeks

Low

to

mid-elevation

Group

II

Ash Creek

Low

to

mid-elevation

Santa Clara &
Leeds Creek

Low

elevation

Santa Clara &

Ash Creek
Mid

to high

Group

elevation

Ash & Leeds
Creek
Mid-elevation

species.

Numbers 1-39

turbinella,

identify study sites.

and Rhus trilohata At the higher
.

Pinus ponelevation sites Abies concolor,
scopderosa, Populus angustifoliajuniperus
occidentalis,
ulorum, Salix lasiolepis, Betula
important
more
the
and Rosa woodsii were
species.

The

J

species

distribution

patterns

are restricted in distrilevel (Figs. 2, 3),
elevational
bution to a single

show

that while

some

at specific

importance
the majority peak in
then declme as
gradient^and
the
points along
elevations change (Table 3).
or relative
Species whose relative density
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Table 3. Elevational patterns of woody plant species found growing in the riparian zones of Ash Creek, Leeds
Creek, and Santa Clara Creek in Washington County, Utah. The figures represent relative dominance values for the
trees and relative frequency values for the shrubs. Group I of the table corresponds to Group II of Figure 4 and is
composed of stands from the lower elevations. Group II of the table corresponds to Group III of Figure 4 and is
composed of mid-elevation stands. Group III of the table corresponds to Group I of Figure 4 and is composed of midand high-elevation stands.

Group
Species

II

III

Trees
Abies concolor

1.4

Acer negundo
Elaeagnus angustifolia
Fraxinns velutina
Junipertis osteosperma
Juniperus scopulorum
Pinus edulis
Pinus ponderosa
Populus angustifolia
Populus fremontii
Quercus gambelii

7.9

2.2

35.2
6.2
3.0

0.1
11.3
15.0
0.1
23.7
13.5
0.1
29.0
2.6
13.5

0.1

7.4
0.1
0.1

0.1

65.1

7.1

Salix laevigata

6.1

Salix lasiolepis

3.6
15.6

41.0
0.4

Salix gooddingii

2.2

Shrubs
Acer glabrum
Amelanchier alnifolia

A rtemisia filifolia
Artemisia ludoviciana
Artemisia tridentata
Baccharis glutinosa
Betula occidentalis
Brickellia californica

0.8
0.4
5.6
4.6
24.2
7.3

Brickellia microphylla

0.2
7.4
2.1
17.4
8.1
5.4
5.9
0.3

Ceanothus gregii
Celtis reticulata

Cercocarpus

1.7

ledifolius

Chrysothamnus nauseosus
Clerruitis lingusticifolia

Cowania mexicana
Cornus stolonifera
Ephedra viridis

12.8
0.2
0.2

0.7
13.6
0.5
0.4

1.0

Garry a flavescens

1.1

6.4

Mahonia repens

LO
1.8

Opuntia .sp.
Pachystima myrsinites
Physocarpus monogynus
Pluchea sericeae
Prosopis glandulosa

Prunus fasciculata
Prunus virginiana

Quercus turbinella
Rhus radicans
Rhus trilohata

1.1

Symphoricarpos sp.
Tamarix ramosissima

Unknown
Unknown
Unknown

species No. 1
species No. 2
species No. 3
Vitis arizonica

Yucca angustissima

2.4
0.4
5.2
0.5
2.9
0.2
10.3

2.0
0.2
4.6
0.4
2.3
0.2

2.4
1.7

0.6

Salix exigua

1.1

1.6

2.2
2.2

Purshia tridentata

Rosa woodfii
Ruhia tinctoria
Salix behbiana

10.7

0.3

Eriodycton angustifolium
Guttierrezia sarothrae

1.5
6.5

3.0

0.3
4.7

1.9

11.6
4.2

0.6
4.6
11.2

0.2

0.4
14.1

11.3

11.9
0.6

2.2
2.6

0.3
1.6

1.1

1.5

0.6

0.9
4.9
0.4

8.4
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PERCENT NICHE OVERLAP

Artemisia ludoviciana

Rhus

trilobata

Pinus ponderosa
Brickellia californica

Salix lasiolepis

Clematis

ligusticifolia

High Elevation

Rosa woodsii
Quercus turbinella
Mahonia repens
Prunus virginlana

Amelanchier

ainifolia

Populus angustitolia

}

Cowania mexicana
Salix laevigata

Betula occidentalis
Vitis

arizonica

Juniperus scopulorum

Cercocarpus

Mid-elevation

leditolius

Quercus gambelii
Garrya flavescens
Artemisia tridentata

Acer negundo
Juniperus osteosperma

Unknown sp
Baccharis glutinosa
Salix

exigua

Salix gooddingii

Populus Iremontii

Low

Tamarix ramosissima

Elevation

Chrysothamnus nauseosus
Fraxinus velutina

Prunus lasciculata

VII

Guttierrezia sarothrae

Fig. 5. Cluster

dendrogram of plant species occurring along Ash, Leeds, and Santa Clara creeks
is based on niche overlap values relative to a species geographical distribution.

in

Washington

County, Utah. Cluster

frequency values across all sites exceeded
1.0% were clustered on the basis of niche
overlap data (Colwell and
(Fig. 5) to

more

Futuyma

fully assess their

1971)
geographical

and elevational association patterns. Seven
groups clustered together. Groups I and II
consist of species generally found on highelevation sites characterized by Pinus pondersoa and Populus angustifolia. Though these
and their associated species occupy highelevation sites along streams in the Pine Valley Mountains, elsewhere in the state they

occupy mid-elevation areas. Groups III, IV,
and V generally contain species from midelevation sites along the streams and are characterized by Salix laevigata, Quercus gambelii, and Acer negundo. Again, where these
taxa are mid-elevation species in Washington

County, they are mid- to low-elevation in
other areas of Utah. Groups VI and VII contain mostly low-elevation species, both in
southern Utah and in other parts of the state,
and are characterized by Salix nigra, Populus
fremontii, Fraxinus velutina and Baccharis
glutinosa. When all species in the cluster are
considered, it becomes clear that in moving
from high-elevation to low-elevation groups,
there is a general increase in the number of
species included in those groups whose distributions are Southwest-desert related. Conversely, from the low- to the high-elevation
groups, the high-elevation clusters include
greater numbers of species whose distribution
patterns have more northern affinities.
Cole's (1949) Index of interspecific association (Table 4) was used to define the interrelationships among the species more precisely.
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Results of Cole's Index analyses with respect to the interspecific association patterns of woody species
in the riparian zone of Ash Creek, Leeds Creek, and Santa Clara Creek in Washington County, Utah. All

found growing

significance levels of the Chi-square tests

species

names

above .05 are included. Numbers within the parentheses following the
They range from +1 to —1 with a +1 indicating high

are Cole's interspecific association constants.

positive association

and a — 1 indicating non-association.

Species

Positive association

Negative association

Amelanchier alnifolia

Cowania mexicana (.46)
Mahonia repens (.22)

Baccharis glutinosa — 1.0)
Populus fremontii (—61)
Salix laevigata (—1.0)
(

Finns ponderosa (.39)
Populus angustifolia (.22)
Prtinus virginiana (.22)

Querctis gambelii (.46)
Salix lasiolepis (.55)

Artemisia ludoviciana

Brickellia californica (.48)

Chrxjsothamnus nauseosus
Artemisia tridentata

Baccharus glutinosa

(.44)

Cercocarpus ledifolius (.29)
Garrya flavescens (. 16)

Baccharis glutinosa (-.80)

Rhus

Salix gooddingii

Salix exigua

trilobata (.45)

Populus fremontii

(.66)

Salix gooddingii (.76)

Betula occidentalis

(.63)

Clematis ligusticifolia

(.46)

.

77)
(

-

.

79)

Poptdus fremontii (-.61)

Cowania mexicana (.46)
Garrya flavescens (.29)
Juniperus osteosperma
Rosa woodsii (.36)

-

Cercocarpus ledifolius (—1.0)
Cowania mexicana (—1.0)
Juniperus scopulorum ( — 1.0)
Quercus gambelii (—1.0)
Rosa woodsii (—1.0)
Salix lasiolepis (- .75)

Salix exigua (.55)

Tamarix ramosissima

(

Salix exigua (-1.0)

(.44)

Salix lasiolepis (.70)
Vitis arizonica (.59)

Brickellia californica

Guttierrezia sarothrae (.42)

Prunus fasciculata

Rhus
Cercocarpus

ledifloius

(.46)

trilobata (.66)

Fraxinus velutina (—58)
Poptdus fremontii (—.80)

Cowania mexicana (.46)
Garrya flavescens (.29)
Prunus virginiana (22)
Quercus gambelii (.59)
Rosa woodsii

Salix exigua (-1.0)

Salix gooddingii (—1.0)

(.53)

Chrysothamnus nauseostis

Cowania mexicana (—1.0)
Pinus ponderosa (—1.0)
Quercus turbinella (-1.0)
Salix lasiolepis (—1.0)

Clematis ligusticifolia

Cowania mexicana (.46)
Garrya flavescens (.29)

Poptdus fremontii (-

Rosa woodsii

Tamarix ramosissima (-1.0)

.61)

Salix gooddingii (^1.0)

(.53)

Salix lasiolepis (.85)
Vitis arizonica (.59)

Cowania mexicana

Juni])erus scojmlorum (49)

Fraxintis veltttina (—1.0)

ponderosa (.39)
Populus angustifolia (.33)

Popttltts fremontii

Querctis gambelii (.46)

Salix gooddingii (-1.0)

Piiius

From the analysis two major groups are apparent (Fig. 6). Group 'A* contains two subgroups
representing low- to mid-elevational sites.

One subgroup

centered around Salix good-

dingii contains five species that reach their

Salix fxigtta

(

(

— .80)

- I.O)

highest importance only on the low-elevation
sites. The second subgroup contains species
that are important on low- to mid-elevation
areas. The pivotal species between these two

subgroups

is

Populus freinontii. Group

'B'

October 1988
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Continued

Cowania mexicana

Rosa woodsii

Tamarix ramosissima (-1.0)

(.84)

Salix lasiolepis (.85)
Vitis arizonica (.32)

Fraxinus velutina

Juniperus osteosperma
Populus fremontii (.35)

Prunus fasciculata

Rhus

(.

(.

16)

19)

trilobata (.31)

Ptnus ponderosa (-1.0)
Poptdus angustifolia (-1.0)

Prunus virginiana (—1.0)
Quercus gambelii - 79)
Rosa woodsii ( - 56)
(

.

.

Saifx gooddingii (- .52)

Garrya flavescens

Quercus gambelii (55)
Salix lasiolepis (.75)
Vitis arizonica (.55)

Guttierrezia sarothrae

Populus fremontii

(.74)

Prunus fasciculata

(.40)

Juniperus osteosperma

Prunus virginiana

(.32)

Juniperus scoptilorum

Pinus ponderosa (.39)
Populus angustifolia (.44)
Rosa woodsii (.80)

Sa/ix laevigata (-1.0)

Populus fremontii (-.75)
Sa/tx gooddingii (—1.0)

Tamarix ramosissima (—10)

Salix lasiolepis (.43)

Mahonia repens

Pinus ponderosa

Populus fremontii (-1.0)

(.69)

Prunus virginiana (.72)
Quercus gambelii (.66)
Pintis

ponderosa

Populus angustifolia

(.52)

Populus freTTiontii (—10)

Prunus virginiana (.36)
Quercus gambelii (.61)
Rosa woodsii (.78)
Salix lasiolepis (.57)

Populus angustifolia

Quercus gambelii (.66)
Rosa woodsii (1.0)

Populus fremontii (-10)

Populus fremontii

Salix exigua (.19)

Prunus virginiana (-1.0)
Quercus gambelii (-10)
Rosa woodsii (—.86)

Sa/tx gooddingii (-30)

Tamarix ramosissima

(.35)

Salix lasiolepis (—.55)

Prunus virginiana

Quercus gambelii

Quercus gambelii

Rosa woodsii

(1.0)

Salix exigua

(.69)

(—10)

Salix laevigata (-1.0)

Sa/ix lasiolepis (.40)

Salix gooddingii (-1.0)

Tamarix ramosissima (—10)

Quercus turbinella

Sa/ti lasiolepis (.63)

Rosa woodsii

Sa/tx lasiolepis (.57)

(-10)
(-10)
Tamarix ramosissima (—10)
Salix exigua

Salix gooddingii

Rhus

trilobata

Salix exigua

Salix gooddingii

Sa/ix gooddingii (.58)

Salix lasiolepis (-1.0)

Tamarix ramosissima
Salix lasiolepis

(-61)

Vi^ts arizonica (.25)

(.57)

Salix gooddingii

Vifts arizonicus (.48)

(

-

.

72)

Tamarix ramosissima (—.75)
Salix gooddingii

Tamarix ramosissima

contains species that are important at midand high-elevation areas. It is a complex cluster,

and yet when examined

closely,

sub-

groups of geographical significance become
apparent. For example, Betula occidentalis is

(.87)

the center of a mid-elevational subgroup generally restricted to Leeds Creek (Table 3).
Possible explanations for the restricted nature
of this subgroup to the Leeds

Creek drainage

are the lack of grazing on the watershed, the
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communities of" Ash, Leeds, and Santa Clara creeks in
determined by C:oles (1949) Index. The more lines between the species, the greater the
association. All associations are statistically significant (p < .0.5). Only those plant species with relative values of 1.0%
Amelanchier ainifolui. Arlu =
are included in the analysis. Croups A and B are the subgroup clusters. Amal
Betula occidrntalis, Brca =
Baccluiris ^lutinosa. Beoc
Artemisia tridcntata. Bagl
Artemisia ludoviciana, Artr
Clemutis lifiusticifoChrijsothainnus miuseosus. Clli
Brickellia californica, Cele ^ Cercocarfnisledifolitis, C:hna
Fig. 6. Cluster of plant species associated with riparian

Washington County, Utah,

as

Guttierrezia sarothrae,
Fraxiiius velutina, GaS\ = Carryaflavcscens. Gusa
/ia. Come ^ Cowaniamexicana, Frve
Mahonia repcns. Pipo Pinus potulerosa. Pofr
Juniperus scopulorum. Mare
Juos = Juniperus osteospenrui, Jusc
Prunus virfiiniana. Quga =
= Populus frenumtii, Poan
Prtinus fasciculata, Prvi
Populus angitstifolia, Prfa
S«/i.v('xi^ua, Sago
Rosa woocisii Sac\
Rhustrilohata.Kowo
Querc«.vgamfot'/ii, Qutu ^ Put'rtn.vfw r/;inf'//a, Rhtr
= Salix gooddingii, Salas = Salix lasiolepis Tara Tamaiix raiiwsissima, Viar Vifii «n;onita.
,

,
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continuous flow of cold spring water in the
stream, and cooler ambient air temperatures
due to the northern exposures of the canyon
walls along the upper reaches of the stream. A
second subgroup of geographical significance
is centered around Finns ponderosa and is
located on the upper reaches of Santa Clara
Creek. Species included within this subgroup
are plants
tic

whose

distributions are characteris-

of riparian, mountain brush, and aspen

zones of the eastern Great Basin (Welsh et

al.

1987).
Size-class distributions for 11 of the tree

species found in the riparian zones of the

three streams are shown in Figures 7A-7K.
Not all species were found within the sample
plots on all three streams. For example, Celtis
reticulata was restricted to Ash Creek, and
Populus angustifolia was found only on the
upper reaches of Santa Clara Creek. The absence ofjuniperus scopulorum and Pinus ponderosa on Ash Creek is best explained by the
fact that the headwaters of the creek occur at
elevations below the habitat of these two species. Sampling was terminated because the
stream played out and the creek bed became
dry and difficult to delineate.
Examination of the size-class distribution
curves for each species shows varying degrees
of survival with respect to age and location.
Species showing many young individuals in
their populations include Celtis reticulata,

Fraxinus velutina, Quercus gambelii, Fopulus

and Salix laevigata
on Leeds Creek. Populations with a general
lack of reproductive recruitment of young individuals are Acer negundo on Ash Creek,
Juniperus scopulorum and Finns ponderosa
on Leeds Creek, and Salix laevigata and S.
gooddingii on Ash and Santa Clara creeks.
angustifolia, F. fremontii,

This variation in recruitment of young into
some populations and not into others needs
explanation.
Modes of reproduction are
known to influence seedling numbers entering a population (Irvine and West 1979). For
example, our observations indicated that
seedlings of P. angustifolia, F. fremontii, Q.
gambelii, S. laevigata, S. gooddingii, and F.
velutina often arise from root sprouts. Sprouting was most prolific in the stream channels

where flooding effects were most severe. The
high numbers of individuals in the first size
class of most populations in the

are a result of such sprouting.

above species

However, there

is

525

a noticeable decrease in the

young

number

trees in the second age class.

differences are likely

due

of

These

to periodic fluctua-

tions in stream flow related to severe flooding

from spring runoff and summer thunderstorms (Irvine and West 1979). Loss of plants
in the second age class during flooding could
be caused by inundation, uprooting and washing away of seedlings, seedling burial by fresh
alluvial deposits, and direct injury due to
movement of rocks and debris. An additional
factor affecting these numbers may be grazing
pressure by domestic cattle. Our observations
indicated that on stream banks adjacent to
private land, major portions of the streamside
communities of Ash, Santa Clara, and lower
Leeds creeks were subjected to such grazing.
Studies by Boles and Dick-Peddie (1983),
Glinski (1971), and Hamilton and Hamilton
(1965) showed that the absence of cottonwood
reproduction along streams in Arizona and
New Mexico was due to overgrazing by cattle.

Our

observations further indicated that cattle
also grazing on young willow and ash

were

seedlings.

Literature (U.S.

Forest Service

1937, Dayton 1931) substantiates these observations and indicates that such impact

where

is

great-

tend to concentrate.
Johnson and Lowe (1985) describe two major environmental gradients with respect to
riparian ecosystems of the Southwest: a transriparian continuum and an intrariparian continuum. The transriparian gradient extends
from the aquatic habitat of the stream channel
across the riparian zone and into the adjacent
uplands. Across this gradient one traverses
sequentially several vegetative zones based
on water availability. The intrariparian gradient exists within the stream channel influence
and extends from the mouth of a stream to its
headwaters. Moving along this gradient from
a stream's mouth to its headwaters one also
est

traverses

cattle

sequentially

several

vegetative

dominated by species
specific to that zone. It is worth noting that the
influence of these two gradients can be observed in operation within the riparian communities of Ash, Leeds, and Santa Clara
zones.

Each zone

is

The major patterns discussed with respect to elevation changes along the streams
constitute vegetative relationships defined
creeks.

by the intrariparian concept. The transriparian gradient is best exemplified on the lower
elevation areas of the streams

where higher
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